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The Green Grid 	 

SMSM
 

●	 A global consortium dedicated to advancing 
energy efficiency for data centers and business 
computing ecosystems by: 
› 	 Defining meaningful, user-centric models and 

metrics 
›	 Developing standards, measurement methods, 

best practices and technologies to improve 
performance against the defined metrics 

›	 Promoting the adoption of energy efficient 
standards, processes, measurements and 
technologies 
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Performance Keys to Efficiency SMSM 

• 	 Server Energy Efficiency 
– Maximize output….. Within the power envelope 
– ENERGY STAR evaluation metric should factor in performance 

•	 Measurement Tools – scale to the variety of configurations within a 


category. 
 

– Our Tier 2 Development Challenges 
●	 PSU alternate methodology (net-loss) under consideration 
● 	 An Idle-only metric does not factor in performance 

– Recommend: 
● 	 Power Supply Efficiency: Continue with CSCI* efficiency targets. 
● 	 Incorporate performance into evaluation tools that: 

– 	 Stress and scale with the hardware (likely to be synthetic code) 

– 	 Blend of common server workloads, which may not represent any specific application 
– 	 Be O/S and Hypervisor portable (run on variety of) 
– 	 Be architecturally portable (run on variety of architectures and platforms) 
– 	 Accessible to all Energy Star manufacturing partners 
– 	 Incorporate feasibility to be conducted by both system manufacturers and/or qualified 3rd party 

laboratories 
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Focus Areas to Integrate the Tools 	 

SMSM
 

•	 Scope and Categories- Identification and grouping of systems to be 
assessed in Tier 2 

– 	 Our Tier 2 development challenges 
●	 Prioritize volume general purpose systems 
● 	 Avoid mixed incentives 
● 	 Increase focus on key efficiency attribute: Work for the energy allocated 

–	 TGG recommends grouping clarification and prioritization of the 
systems in scope for Tier 2 
●	 Improve the taxonomy and definition of systems. 
● 	 Group by socket and by form factor 
● 	 Prioritize: 1S, 2S, 4S systems; blades, racks and pedestals. 
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Focus Areas to Integrate the Tools (cont.) 	 

SMSM 

•	 Pre-specification data collection allows the EPA to 


determine compliance limits and adjustments 

–	 Our Tier 2 development challenges: confirm the metric 

coverage across configurations and determine adjustments 
that may be needed. 

–	 TGG recommends: develop a list of platform power 
sensitivities in addition to SPEC tool information to collect 
data on. 
●	 Performance value scaling to hardware changes 
●  Statistical data collection on memory, I/O, RAS, 

management 
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Additional Areas to Improve Upon Tier 1 
SMSM 

•	 Product-family-definition and compliance-testing’s ability 


to represent a group of products that would be considered 


compliant. 
 

– Our Tier 2 development challenges for a product family: 
●	 Compliance testing and reporting (“family”/SKUs) is unclear 
● 	 Address scaling limitations of the assessment tools 
●	 “As-shipped” does not reflect the installed configuration. VARs. 
●  Alternate verification methods without having to test end user 

installations 

– 	 TGG recommend product family definitions and compliance 
testing methods should be updated comprehending the 
challenges above. 
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Additional Areas to Improve Upon Tier 1 
(cont.) 	 

SMSM 

•	 Power Performance Data Sheet should be a common 
datasheet format that describes the power and performance 
characteristics of the server. Information aids IT managers to 
right size the provisioning plans. 
– 	 Our Tier 2 development challenges: 
● Power and performance vary based on configurations 

and applications 
● 	 Should not include the E* rating value 

– 	 Recommend that the power performance datasheet contain 
only parameters that will actually be used to provision the 
datacenter. Move information only pertinent to the 
compliance testing to QPI form. 
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Additional Areas to Improve Upon Tier 1 
(cont.) 

SMSM 

• The data measurement and output requirements 
 

provides common environmental and usage condition 


information to users to encourage system management.
 

– Our Tier 2 development challenges: 
● Temperature: location, response time, accuracy inconsistent with 

ability to control or change. 
●  Power: built in requirements to the PSU not available on all 

supplies. Monitoring different rails, aggregating, and subsequent 
controls may be problematic. 

– TGG recommends: Adjust the reporting requirements to reflect the 
accuracy levels and reporting intervals that’s consistent with 
the monitors and controls needed by data center operators. 
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SMSMSummary 
Key Targets for Tier 2 Development 
•	 Incorporate performance to power level testing 

–	 Synthetic evaluation tool to cover wider variety of configurations and system 
capabilities 

–	 Pre-specification data collection 
–	 Augmentation of the tools to scale to the hardware configurations 

•	 Prioritize Tier 2 scope on 1S-4S, rack, pedestal and blade servers. 
–	 Address specialized configurations and systems at a later time. 

•	 Additional Areas to Improve Upon Tier 1: 
–	 Power Performance Datasheet separate from QPI 
–	 Electronic system monitors reflect data center control resolution requirements. 
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SMSM
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Backup 

For more information: 
www.thegreengrid.org 
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SMSMThe Green Grid Initiatives: 
 

Creating a framework for best practices 
 

●	 Create shared definitions, benchmarks and metrics to 
enable real-time measurement monitoring and control of 
data center efficiency and productivity 

●	 Create baseline 'state-of-the-industry' documentation 
including benchmark architectures and a repository of 
data center efficiency knowledge 

●	 Create a comprehensive technology roadmap for future 
data center design to maximize efficient and productive 
operations 

●	 Assess new and alternate data center technologies 
●	 Monitor progress on all fronts and provide periodic 

updates 
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2009, The Green Grid 

SMSM 

Copyright © 

Orders of 
Approximation1 

Taxonomy of Platform Evaluation Tools 

First 

Third 

Second

Increased A
ccuracy, C

ost to U
se 

Generalized Evaluation Tools 
• Architecture Agnostic 
• Usually Synthetic 
• Represents Multiple Environments 
• Software Selection & Tuning Prohibited 
• Consistent, Repeatable Results 
• Low Cost to Use 

Standard Benchmarks 
• Usage Categories 
• Architecture Agnostic 
• Represents Generic App Environment 
• Software Selection/Tuning “Open” 
• Consistent, Repeatable Results 
• Moderate to High Cost to Use 

Application Benchmarks 
• Usage Specific  
• Architecture Dependent 
• Represents Specific Environment 
• Software Selection/Tuning Limited 
• Consistent, Repeatable Results 
• High Cost to Use 

1. The State of Energy and Performance Benchmarking for Enterprise Servers; A. Fanara, E. Haines, A Howard; August 2009 
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Who’s In The Green Grid? SMSM 

Contributor MembersContributor Members 
••1E1E 

•• 3Com C3Com Coorporatirporatioonn 

•• AEG Power SolAEG Power Soluutions Inc.***tions Inc.*** 

•• AT&TAT&T 

•• Autodesk***Autodesk*** 

•• Automatic Data ProcAutomatic Data Proceessing, Incssing, Inc 
(ADP)(ADP) 

•• AvocentAvocent CCoorporatirporatioonn 

•• C&D TechnolC&D Technologies, Inc.ogies, Inc. 

•• ChatswChatsworth Products, Inc.orth Products, Inc. 

•• CiscoCisco 

•• Delta Products CorporationDelta Products Corporation 

•• Digital Realty TrustDigital Realty Trust 

•• EatonEaton 

•• eBay Inc.eBay Inc. 

•• EmersoEmerson Netwon Networrk Powek Powerr 

•• Fujitsu LimitedFujitsu Limited 

•• GooglGoogle, Ince, Inc 

•• Hitachi, Ltd.Hitachi, Ltd. 

•• InterXioInterXionn 

•• ITITOCHU TOCHU Teechnochno--SolSoluutions Ctions Coorporationrporation 

•• NationwideNationwide 

•• NEC CorporationNEC Corporation 

•• Nomura RNomura Reesearch Institute, Ltd.search Institute, Ltd. 

•• NTNTT Facilities, IncT Facilities, Inc 

•• STRSTRAATOTO RecRechenzhenzeentntrruumm AGAG 

•• SunGard Data Systems***SunGard Data Systems*** 

•• Symantec CorporatiSymantec Corporatioon***n*** 

•• TeradataTeradata 

•• Texas InstrumentsTexas Instruments 

•• The UptimThe Uptimee InstituteInstitute 
•• The Walt Disney CompanyThe Walt Disney Company 

•• Tokyo Electric Power Company (TEPCO)Tokyo Electric Power Company (TEPCO) 

•• TraneTrane 

•• VerizoVerizon Businn Busineessss 

•• VmwareVmware, Inc., Inc. 

•• ZZTT GroupGroup Int'l IncInt'l Inc 
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Associate MembersAssociate Members 
•• Bryant UniBryant Univversityersity 

•• City of BryanCity of Bryan 

•• Danish Electricity SaviDanish Electricity Saving Trustng Trust 

•• Dept of Finance &Dept of Finance & Deregul tion:Deregulaation: 
AustraliAustraliaann Gov'tGov't InforInformmatioationn ManagementManagement 
OfficeOffice 

•• ExcomExcom EducatiEducatioon Pty Ltdn Pty Ltd 

•• IDA SingaporeIDA Singapore 

•• University of Illinois/NCSAUniversity of Illinois/NCSA 



  

  

  

  

  

  

  

SMSMWho’s In The Green Grid? 
General Members
 

••42U42U 

••AcAceennss TTeecchhnnoolologigieses SS ..LL.. 

••AcActtiiveve PP oowewerr 

••AdAdapteaptecc, Inc, Inc 

••AdvAdvanced Dataanced Data CCeentersnters 

••AfcoAfco SySystemsstems 

••AAllllsstatetate 

••AlAlpikpikoomm SpSpAA 

••American InternetAmerican Internet ServServiceicess 

••AnAnixixterter 

••AntareAntaress MangemenMangementt SoSolutiolutionnss 

••AtoAtoss OrigiOriginn NN ederederlalandnd 

••AvAvnet Technet Technonollogyogy SoSolluutitiononss 

••BiBiggFFiixx, Inc, Inc 

••BBlloooomberg LPmberg LP 

••BroaBroadcom Corporatiodcom Corporationn 

••BULBULLL SASSAS 
••CaCadedencncee DesiDesigngn SysSys tteemmss,, II nncc.. 

••CaCapacipacittii 

••CHCHLORILORIDDEE 

••CCiitadtadeell 100 Data C100 Data Centersenters LtdLtd 

••CommScCommScopeope, Inc., Inc. 

••CommVaultCommVault 

••Computer SComputer Sccieience Corporationce Corporation (CSn (CSCC)) 

••ConConssonuonuss 

••CoreSitCoreSitee, LL, LLCC 

••CornCornining Cag Cabbllee SySystemsstems 

••CCRRAYAY ININ CC 

••CrossbCrossbeam Syeam Systemstems Incs Inc 

••DDaata Dta Doommaaiinn, Inc., Inc. 

••DDiimensimension Don Daatata 

••DotDotggreenreen 

••DDPPRR CC oonnsstructtructiioonn,, Inc.Inc. 

••EBSEBSCOCO PuPu blisblishinhingg 

••eBeBusiusinneessss and Reand Resisilliieenncece CCentreentre 

••EEquiquininixx, Inc, Inc 

••ee--sheshellter facter faciilliityty servserv icesices 

••EvEvoswoswiitchtch NNeethertherlalands B.V.nds B.V. 

••ExExeloelonn CC oorporatirporatioonn 

••ExExtremtreme Ne Neetwtworksorks 

••FFaacecebbookook 

••FedFedEExx ServServ iciceses 

••FIFICOCO 

••ForsyForsytthe Sohe Solutiolutionnss Group, IncGroup, Inc 

••FuFujitjitssu FIP Corpu FIP Corporaorattionion 

••GE DGE Diiggiitatall EnergyEnergy -- PowPoweer Qualr Qualityity 

••GlassHouseGlassHouse TTeecchhnonolologiegiess (( UUKK)) 

••GlumacGlumac, Inc., Inc. 

••Green Data SyGreen Data Systestemmss 

••HanHanggzzhohou Hu H33C TeC Technochnollooggiieess CC oo., Limited., Limited 

••HCF AusHCF Austtraliaralia 

••HiHiffnn, Inc., Inc. 

••HITT CoHITT Contracting Inntracting Incc 

••HoHost Eurost Europe GmbHpe GmbH 

••HuawHuaweeii TTeechchnolnologieogiess CoCo ..,, LL ttdd 

••i2i2S Group LS Group Liimitemitedd 

••IIDC Frontier IDC Frontier Inncc.. 

••INDILININDILINXX Co.,Co., Ltd.Ltd. 

••Integrated BIntegrated Buuiillddiingng SoSolluutitionons, Inc.s, Inc. 

••Internet InitiInternet Initiaativtivee Japan InJapan In c.c. 

••IntransaIntransa, Inc., Inc. 

••IP InfusIP Infusiioonn IncInc 
••JunJuniiper Netwper Networksorks 

••KKDDI CDDI Coorporatirporatioonn 

••KeyKeyssourourcece LtdLtd 

••KPKPNN 

••Lee TeLee Technochnollooggiieses 

••LockheeLockheed Martin Cd Martin Coorprp 

••LSILSI 

••MacquarMacquarie Teie Telleecom Ltd***com Ltd*** 

••MMaazzettzzettii & Asso& Associciatesates 

••MelboMelbouurne ITrne IT 

••METANMETANEET AGT AG 

••MirapathMirapath, Inc, Inc 

••NaNatitiononalal SS eemmiiccoonndduuccttoorr 

••NavNaviiSitSitee Inc.Inc. 

••Net One SyNet One Systems Co., LTD***stems Co., LTD*** 

••NetAppNetApp 

••NetNeteezzzzaa 

••NetNetmmarkarkss Inc.Inc. 

••NexNexssanan TeTechnochnollooggiieses 

••NexNexttekek PowPoweer Syr Systemsstems 

••NTT America,NTT America, IncInc 

••NTT COMWNTT COMWAARRE CE Coorporatirporatioonn 

••NNTTTT DADA TATA CCOORPORPORRAATTIIOONN 

••OrOrtronicstronics 

••OSI soft, Inc.OSI soft, Inc. 

••PPaannduiduitt CoCo rrpp 

••PPEEEERR 1 N1 Neetwtwork Eork Ennterpristerprisees,s, InInc.c. 

••PG&PG&EE 

••PPllatform Computinatform Computing***g*** 

••QlogQlogiicc 

••Quantum EnergyQuantum Energy SerSer vvicesices & Te& Techchnonolologigies, Ines, Inc.c. 

••RARACKWCKWIISESE****** 

••RampRRampRaattee SSourciourcinngg AdvAdv iisorssors 

••Raritan, Inc.Raritan, Inc. 

••RotRothhsstteinein KaKassss 

••SSAAKKUURRAA Internet IncInternet Inc 
••SSaavvivviss 

••SeSeagagate Teate Technchnoollooggyy 

••SSeennttillailla CCoorporatirporatioonn 

••ServServer Technoer Technollogyogy IncInc 
••ServServerVauerVaulltt CorpCorp 

••SGI, IncSGI, Inc 

••SiSiffyy TechnoTechnollooggiies Les Lttdd 

••StorwStorwiizeze InIncc 

••SSYYNNEXNNEX CoCo rrppoorraattioionn 

••SySyskaska HeHennnnessessyy 

••TA MigratioTA Migration Sn Soolutilutionsons LTDLTD 

••TATTATAA CC oommunimmunicaticationsons 

••TETEAM TechAM Technonollooggiieess, LLC, LLC 

••TeTelelecityGroupcityGroup InternatiInternatioonnaall LtdLtd 
••TeTelvlventent 

••TeridTeridiianan SemiSemicocondnductor Corpuctor Corp 

••TerremarkTerremark WWoorlrldwdwiide, Inc.de, Inc. 

••TheThe BanBankk of Nof N eeww YY oork Melrk Melllonon 

••TITIS IS Inncc.. 

••TTootatal Sl Siitete SoSolluutitiononss 

•• le ComputerTrianTrianggle Computer ServServiceicess 

••UnUniviversityersity of Calof Cal iiforfornniiaa, Sa, San Dn Diiegoego****** 

••UTC PowUTC Poweerr 

••VernVerne Globe Globaall 

••ViViaWaWesestt, Inc, Inc 

••WWeestern Dstern Diiggiitatall 

••WWilldilldanan EEnergynergy SoSo lluutiotionnss 

••WWiipro Tepro Techchnonolologgiieess 

••WiWiTT JAPAN Co.JAPAN Co.,, LtLtdd 

••XiXioteotecchh 
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